Repression of the floral transition via histone H2B monoubiquitination.
The Rad6-Bre1 complex monoubiquitinates histone H2B in target gene chromatin, and plays an important role in positively regulating gene expression in yeast. Here, we show that the Arabidopsis relatives of the yeast Rad6, ubiquitin-conjugating enzyme 1 (UBC1) and UBC2, redundantly mediate histone H2B monoubiquitination, and upregulate the expression of FLOWERING LOCUS C (FLC; a central flowering repressor in Arabidopsis) and FLC relatives, and also redundantly repress flowering, the developmental transition from a vegetative to a reproductive phase that is critical in the plant life cycle. Moreover, we have found that Arabidopsis relatives of the yeast Bre1, including HISTONE MONOUBIQUITINATION 1 (HUB1) and HUB2, also upregulate the expression of FLC and FLC relatives, and that HUB1 genetically interacts with UBC1 and UBC2 to repress the floral transition. These findings are consistent with a model in which HUB1 and HUB2 specifically interact with and direct UBC1 and UBC2 to monoubiquitinate H2B in developmental genes, and thus regulate developmental processes in plants.